ment. As a result, the environmental conditions will be completely different from those in the present situation and most nektonic organisms are surmised to be impossible to migrate between Lake Naka-umi and Miho Bay. The survey on the distribution and mode of life of fish at present time, therefore, might be very important and affords interesting informations for the future.
Members of the Naka-umi Research Group directed by Denzaburo MrYADI investigated the regions from the ecological point of view for three years and a half (1958) (1959) (1960) (1961) (1962) . This paper is concerned with the distribution and movement of main fishes and their food habits. We have collected 282 species of fish belonging to 85 families, complete list of which was prepared by lWAI and ASANO (unpublished) for identification.
General Features of the Regions
The physical and chemical features and some characteristic aspects of food organisms of fishes in the regions concerned, which have been and will be treated in detail separately, are summarized here on Tables 1 and 2. Lake Shinji-ko is weakly brackish. Chlorinity is highest in summer, but attaining only to 1.36%o, gradually decreases during colder seasons and becomes 47 H. KAWANABE, Y. T. SAITO, T. SuNAGA, I. MAKI and M. AzUMA lowest in spring. Water temperature changes seasonally in large degree: 5. 5-5.90C in winter and 27.4-31 .6°C in summer. The stratification of water is not serious throughout the year in view of water temperature, chlorinity and dissolved oxygen, with the exception of the deepest part of small area where chlorinity is about 3%o and dissolved oxygen concentration is less than 30% in summer. The lake may be divided into two parts according to the distribution of benthic animals: a clam, Corbicula japonica, is predominant in marginal sublittoral region and chironomid larvae, TendiPes, and an aquatic oligochaete, Tubifex, are dominant in profunda! region. Biomass of them are 200 to 500 g-wet weight/m 2 in the former region and 1 to 4 g-wet weightjm 2 in the latter. No marked difference is observed in bQth phyto-and zooplankton distribution in the lake. Chlorophyll content and production rate of phytoplankters are 1.4 to 10.6 mgjm 2 and 120 to 1,400 mg-carbon/m 2 /day respectively, while biomass of zooplankters is 27 to 730 g-dry weightjm 2 • Aquatic rooted plants are few even in marginal region and biomass of them is at largest only 2.85 ton (dry weight) for the whole lake.
In Lake Naka-umi, the stratification of water is distinct throughout the year with respect to the hydrological conditions. Water temperature in winter is 5.9-8.00C in the surface layer in contrast to 10. 8-12.5°C in the bottom layer, whereas 28.8-31.1 ac and 23.4-27.8°C respectively in summer. Seasonal change of chlorinity is reversed between the surface and the bottom layer. In the surface layer the maximum is observed in winter (8.80-10.27%o) and the minimum is in summer (5.68-7.97%o); on the contrary, the maximum is in summer (15.10-17.26%o) and the minimum is in winter (8.86-16.19%o ) in the bottom layer. Thus the stratification is more remarkable in summer. Dissolved oxygen concentration of water falls down to less than 10% at the bottom layer in summer in the southern part of the lake, which is separated by the Daikon-shima and E-shima Islands from the northern part where dissolved oxygen concentration is 40-70% near the bottom even in summer. The bottom fauna in the deeper part than 3 metres of the southern part is, therefore, very poor in summer, and no bottom animals but small bivalves, Raeta pulchela and Theora lubrica, which have short life-span, and small polychaetes, Prionospio pinnata, strongly resistant to low oxygen concentration, occur there. Plankton organisms are not much different between the southern and the northern part, although the vertically stratified distributions are seen in both parts. Biomass and production rate of phyto-and zooplankters are larger in summer than in winter: i.e., about three times in chlorophyll content of water, about twenty times in production rate of phytoplankters, and about two times in biomass of zooplankters. Aquatic rooted plants and phytal algae and animals are abundant in the lake, biomasses of which are 1,400 tons and 3.3 tons in dry weight respectively.
Miho Bay is fully exposed to east and north, and the hydrographic condi- tion is practically oceanic: water temperature is 11.4 to 29.0°C, chlorinity is 12.34 to 19.06%a, and dissolved oxygen concentration is more than 90% throughout the year. Chlorophyll content and production rate of phytoplankters in summer is about same and twice as those in winter respectively, while biomass of zooplankters in the former season is ten times of that in the latter season.
Distribution of Main Fishes
Informations on the distribution of fish in the regions were chiefly derived from two different kinds of fishery statistics. The annual catch records, accumulated and arranged by the Shimane Prefectural Government Naka-umi Reclamation Office for the years from 1959 to 1961, are based on a practically complete census made directly on more than 98 per cent of fishermen for each kind of fishing. However, the statistics give us informations neither about seasonal changes of yields nor about exact sites of fishing, except in the case of catch records of set-nets, and, moreover, lack the data from coasts of the Tottori Prefecture.
For supplying these weak points, fifty fishermen chosen from about 2,500 engaged in fishing in the regions, including those of the Tottori Prefecture, were requested to keep daily catch records of each species of fish on a kind of hand -sort punch cards. The maximum and minimum sizes and weights as well as site and time of fishing were therewith entered on. The cards were then collected and rendered for analysis.
Samples of fish were obtained using various fishing gears to provide another source of information and to elaborate analyses of the data of statistics. The gears employed were such as a large cone-net (mouth diameter of 1m, about 35 meshes to an inch), a medium-size cone-net (mouth diameter of 50 em, about 40 meshes to an inch), smaller drag-nets, a small beam trawl, a dragging coraclenet called "Genshiki-ami", a filtering set-net called "Kobukuro-ami", a large square set-net called "Masu -ami", a stab-net, hand -nets, anglings, etc. Table 3 shows the percentage composition of the yield of fish based on the fishery statistics collected by the Shimane Prefectural Government (unpublished data) mentioned above. From these data, MORISHITA's similarity indices (1959) of the catch between fisheries cooperative associations are calculated and shown in Table 4 , In Table 5 , the daily catches recorded by fifty fishermen are summarized to show regional and seasonal differences of the yield of fish.
From these results, the following fifteen areas may be distinguished according to fish distribution (Table 6) . Table 4 . Similarity indices of the catch between two fisheries cooperative associations, calculated from the data in Table 3 .
Right-upper and left-lower halves indicate those for overall catches and for set-net catches respectively. 1) Western end of Lake Shinji-ko (area of the Hirata and Shutt6 Fisheries Cooperative Associations). Crucian carp (Carassius gibelio) is predominant, and carp (Cyprinus carpio), herbivorous chub (lschikauia steenackeri) and fresh-water eel (Anguilla japonica) are abundant throughout the year. Pond smelt (Hypomessus olidus) is also abundant, but icefish (Salangichthys microdon) is few. Sea bass (Lateolabrax japonicus), striped mullet (Mugil cephalus) and young stages of common goby (Acanthogobius flavimanus) enter here mainly in summer.
2) Western part of Lake Shinji-ko (area of the Ino, Oono, Aika, Shinji and Kimachi Fisheries Cooperative Associations). Crucian carp and pond smelt are dominant, and icefish is abundant especially along the south shores. Sea bass is fairly abundant, and common goby and striped mullet occur mainly in summer.
3) Eastern part of Lake Patterns of seasonal migration of fishes in the regions may be deduced to some extent even from Table 5 only, but for detailed discussion the following results of the survey should better be employed here.
The data from the fifty fishermen's daily catch records are rearranged to show monthly catches of fish in the three regions in Table 7 . The spawning sites and seasons of main fishes, confirmed by investigations on their egg and fry distributions, their group maturities, and so on by co-workers during the survey, are referred to and summarized here in Table 8 . Moreover, the results of collection with several kinds of set-nets, namely Masu-ami, Genshiki-ami and Kobukuro-ami operated in River Ohashi-gawa, Lake Naka-umi and the Sakai Channel, give some effective informations on the migration of fish, which are also summarized in Table 9 .
From the examination of these data the types of movement of fish can be divided into the following seven categories.
The first type includes a group of fishes living only in Lake Shinji-ko (or seldom along the south-eastern shore of Lake Naka-umi) throughout their life cycles. Some of purely freshwater fishes such as carp, crucian carp, herbivorous chub, etc. are the examples. They lay their eggs down on submerged plants along the shore or on and in pebble-sand bottom of rivers flowing into the lake.
The second is represented by weakly brackish fishes, in which pond smelt and icefish are included. Almost all of pond smelt spawn in River Hii-kawa, emptying itself into Lake Shinji-ko at its west end, from January to March. Young fish spread out over the whole area of the lake till June, and a considerable fraction of them migrate down to Lake Naka-umi or partly even as 55 H. KAWANABE, Y. T. SAITO, T. SUNAGA, I. MAKI and M. AzUMA Table 7 . Monthly catches (kg) of main fishes in Lake Shinji-ko (S), Lake Naka-umi (N) and Miho Bay (M) by 50 fishermen around the regions. 
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-------------far as the Sakai Channel or the western part of Miho Bay. Between December and February, however, many of them seem to return to Lake Shinji-ko, gathering especially to the west end of it.
Icefish lay their eggs down on sandy bottom mainly in the south -western part of Lake Shinji-ko from February to April. Fry distribute over the whole area of the lake in May or June, as well as in the south -western part of Lake Naka-umi. Between January and April, however, fish migrate back to the spawning grounds.
The third type includes bay sardine, small silvery mackerel, common goby, halfbeak, river flatfish, needlefish, etc. They spend their entire life cycles mainly in Lake Naka-umi but sometimes enter either or both of Lake Shinji-ko and Miho Bay.
Bay sardines spawn anywhere in Lake Naka-umi, especially in northern part of it, from May to September. From August, a part of relatively well-grown young (more than 3 em in body length) enter into Lake Shinji-ko and live there, but most fish remain in Lake Naka-umi. When winter comes, fish run down from Lake Shinji-ko to Lake Naka-umi, and to the northern part of Miho Bay. Between March and May, they come back to Lake Naka-umi.
The spawning place of small silvery mackerel may be north-western part of Lake Naka-umi. Planktonic eggs distribute also to the southern part, thus hatching out occurring in the whole area of the lake. Growing up to 5-6 em 58 in body length by the next spring, they spread also to Lake Shinji·ko and Miho Bay.
Halfbeaks lay eggs down on submerged plants and weeds along the shore of Lake Naka·umi, especially northern and eastern part of it, from April to June. General trends in distribution and migration are similar to that of bay sardine.
Common gobies lay eggs down on muddy bottom of Lake Naka·umi from December to May. Growing up to 2 em in body length, a change in their mode of life from planktonic to benthic occurs and their distribution is expanded even to the west of Lake Shinji·ko.
River flatfish, slightly differing from preceeding fishes, spawn in the northern part of Lake Naka-umi and the Sakai Channel as well as in the western part of Miho Bay during winter. Seasonal migration between Lake Naka-umi and Miho Bay seems not necessarily to occur.
Freshwater eel, a catadromous fish, belongs to the fourth type. They spawn in middle layers of western subtropical part of the Pacific Ocean, and leptocephalee flow north-eastward to Japanese coasts (MATSUI, 1957) . Larval fish ascend the Sakai Channel and then settle down in Lake Shinji-ko, Lake Naka-umi and marginal rivers. Adult fish, more than four years old, descend to Miho Bay, that are then supposed to go back to the spawned place, but NISHIMURA (1961) doubted whether they can really reach back there.
Striped mullet and sea bass compose the fifth group. Main spawning place of mullet is probably southern part of the Eastern China Sea but a few spawn also in offshore waters of southern Japan (IMAI, 1958) . Larval fish of 2.5 to ~.5 em in body length enter into Lake Naka-umi in March, stay there till October, and move back mostly to Miho Bay to live during winter. Fish being between two and four years old migrate between Lake Naka-umi (also Lake Shinji-ko in part) and Miho Bay from season to season, but a few fish remain in the former area even in winter. Spawners which are consisted of individuals of more than four years old emigrate from the regions southward to spawning place.
Sea bass may spawn at the mouth of Miho Bay from late autumn to late winter (HATANAKA and SEKINO, 1962) , larval fish enter Lake Naka-umi in early spring and inhabit Zostera or Sargassum belt till October, and then most fish migrate off to Miho Bay for over-wintering.
In the sixth group are northern anchovy, jack mackerel, Asian croaker, barracuda, flying fish, common flounder, etc. They live in Miho Bay and/or open sea throughout their life cycles, but some of them enter Lake Naka-umi. For example, northern anchovies spawn in Miho Bay and the Oki Strait from March to December, mainly from April to September. Their eggs, fry and juveniles drift afloat into Lake Naka-umi mainly in summer. Jack mackerel 59 may spawn in open sea in spring and summer, larval fish of about 12 to 15 em in length enter Miho Bay, and stay there until they attain to the adult stage. Some of two or three years old, however, may enter even into the northern part of Lake Naka-umi.
Other fishes, such as Pacific sardine, amberjack and grouper, living only in Miho Bay and offshore waters throughout their whole life cycles make up the last category. Now, the problem is what kind of factors determines such distributions and migrations of fishes. As was mentioned above in the preceeding section, the fifteen areas are distinguished from the occurrence of fish, and these should first be related to the physical environment which divides the regions into three distinct areas: 1) Lake Shinji-ko, 2) River Ohashi-gawa and Lake Naka-umi, and 3) the Sakai Channel and Miho Bay.
Chlorinity difference between these three bodies of water may have controlling influences on restricted distributions of some fishes. Freshwater fishes such as carp, crucian carp and herbivorous chub are strictly restricted to Lake Shinji-ko and the south-eastern shallow part of Lake Naka-umi, where chlorinity is lower than 1.5%o in the surface and middle layers and is lower than 5%o even in the deepest bottom layer. On the contrary, flathead, Asian pigfish, black porgy, needlefish, small silvery mackerel, grunnel, surfperch, etc. have never entered the main part of Lake Shinji-ko, although they distribute as far as the western part of River Ohashi-gawa where chlorinity is about 10%o in the bottom layer. Such a kind of discrimination of fish is also observable between the Sakai Channel and the northern part of Lake Naka-umi. Jack mackerel, Asian croaker, conger eel, Pacific sardine, etc. are the examples, that are absent in the latter area but are abundant in the former.
Many fishes, however, migrate between the tbree bodies of water from season to season, regardless of distinct differences in chlorinity between respective areas. It seems rather contradictory, if chlorinity alone is controlling distribution of fish, that many brackish fishes begin to enter Lake Shinji-ko in spring when chlorinity is at the minimum there. Similarly, most marine fishes are staying in Lake Naka-umi in warmer months, when the shallower layers of water than 3-5 metres have lower chlorinities. During these months bottom chlorinities are maintained at .higher levels, especially in the southern part of the lake, a marked stratification of water appears, and the bottom water gives extremely low oxygen concentration, thus enabling no fishes to inhabit bottom layers. It is apparent that water temperature has controlling influences on the seasonal migration of fishes, as well as oxygen concentration decreasing therewith.
The winter water temperature in Lake Shinji-ko and winter surface water temperature in Lake Naka-umi drops down below 6°C, whereas the warmer 60 water, higher than 10°C, is present on the bottom in the latter and Miho Bay. The distribution and seasonal migration of estuarine fishes, such as bay sardine, small silvery mackerel, halfbeak, etc., and marine fishes, such as striped mullet sea bass, anchovy, jack mackerel, etc. are occurring according to seasonal succession of water temperature of each region within the limits of salinity tolerance.
The differences are also noticed in distribution of fish within Lake Nakaumi. The fish fauna is comparatively simple in its southern part, namely both marine and weakly brackish fish are not represented there. The fact can not be explained in terms of differences in water temperature or chlorinity alone. In this case, perhaps, other factors as dissolved oxygen concentration should be taken into account.
Occurrence of the fish in particular areas is naturally regulated by biotic factors, especially food, and food and feeding behaviour of fish in the regions are discussed in relation to their migration in the next section.
Food of Main Fishes
Food and feeding habits of fishes are investigated mainly through the analysis of the gut contents, in which weighing the contents, counting numbers by food species and arranging them by points methods (SWINNERTON and WORTHINGTON, 1940; HYNES, 1950) were applied. Feeding habits of some fishes were observed directly in their natural habitats by skin diving or occasionally with the aid of the SCUBA. The results of examination of gut contents of major fishes are presented for each research region in Figs. 2, 3, 4 , 5 and 6 to show food relationships.
In Lake Shinji-ko, each species of fish has its own restricted food habit and feeds practically on same focd items throughout the year. Halfbeak, pond smelt, icefish and bay sardine feed on zooplankter. Benthic organisms are consumed by various fishes: shrimps and small invertebrates, such as chironomid larvae and oligochaetes, by crucian carp, small invertebrates by herbivorous chub, benthic invertebrates including corbiculan clams by carp, and bottom algae with detritus by striped mullet. Dace and sea bass feed on small fish and zooplankters, while common goby and freshwater eel feed on small fish and larger benthic invertebrates.
The food of herbivorous chub is noteworthy. It is known as an aquatic plant feeder both in Lake Eiwa and in ponds in Nara Prefecture, to which its distribution had been originally restricted. (INANAMI, 1942; MAKI, 1964) . It was introduced artificially to the lake a few years ago, and, because of the scarcity of aquatic plants here (SAKAMOTO, unpublished) , it is supposed to have changed its food to feed on bottom invertebrates. Fishes inhabiting Lake Naka-umi feed on diverse organisms and change their food habits from season to season. For example, halfbeak feeds on zooplankters and sometimes on phytoplankters or epiphytes in the warmer season, while feeds on phytal amphipods and zooplankters in the colder season. Bay sardine takes zooplankters, especially cope pods, in summer, phyto-and zooplankters in autumn and amphipods in spring. Small silvery mackerel feeds on zooplankters in summer, on phyto-and zooplankters, epiphytes, bottom algae as well as benthic molluscs in autumn, and on phytal amphipods in spring.
Common goby is principally piscivorous in the warmer season, but takes epiphytes, phytal animals, benthic molluscs, polychaetes and even zooplankters besides fish in the colder season. Striped mullet, on the contrary, feeds on bottom algae and detritus throughout the year. The summer food relations of fish in Lake Naka-umi are characterized a concentration of their foods to zooplankters, especially copepods as well as Acetes and Neomysis in less degree, being represented by halfbeak, bay sardine, northern anchovy, silverside, jack mackerel, small silvery mackerel, Asian pigfish and black rockfish. Piscivorous fishes such as sea bass, rockfishes, Asian croaker, freshwater eel, common goby and river flatfish are feeding on small fish in this season. If these feeding habits of fish are considered together with increased biomasses of a variety of phyto-and zooplankters, about two or four times more than in spring as shown in Table 1 , and with abundance of fry and juvenile fish after spawning during spring and summer seasons, it will be noticed that these incidences are associated in time of occurrence.
Although the general trend in food relation of fish in summer is maintained, the biomass of benthic invertebrates, almost all of which are depleted in summer, is increasing gradually up to four times more than in summer (Table 2 ; KIKUCHI, 1964) . The time of increase in abundance of benthic invertebrates coincides with the time of fish to start to feed on them.
In winter, a majority of marine fishes migrate out from a the lake, and pond smelt and icefish enter the lake from Lake Shinji-ko instead. Halfbeak, bay sardine, pond smelt and icefish feed mainly on zooplankters and partly on phytal amphipods. Asian pigfish feeds on both zooplankters and phytal am-phi.pods, whereas grunnel forages on amphipods and benthic invertebrates. Common goby is a sole piscivorous fish, but feeds also on zooplankters, phytal amphipods as well as benthic invertebrates.
In spring, when there is an overwhelming abucdance of phytal amphipods, they comprise the most important portion of diet of almost all fishes living in Lake Naka-umi, that characterizes the spring food relation of fish there. Halfbeak, pond smelt, bo.y sardine, jack mackerel, small silvery mackerel, Asian pigfish, rockfishes and grunnel feed mainly or entirely on amphipods ; and icefish, sea bass and common goby feed partly on amphipods. The biomass of phytal animals in the lake in spring is about ten times larger than that in summer (KIKUCHI, unpublished ; HARADA, unpublished) . Although the data on biomasses of phytal animals in autumn and winter are lacking, it is known that the biomass of phytal animals of which amphidods compose the major part increases during winter and reach to the maximum in spring (FusE, 1962b; KIKUCHI, 1966) . So, it is not unnatural that many fishes feed mainly on phytal animals in this season. Northern anchovy, river flatfish and striped mullet, however, remain feeding on zooplankters, benthic invertebrates and bottom algae re· spectively. It should be pointed out here that zooplankters comprise no more than fifteen per cent of the total diet in typical plankton feeders such as halfbeak, pond smelt, bay sardine and jack mackerel. Samples of fish from Miho Bay, examined for food analysis, include inhabitants of nearshore rocky areas and pelagic migratory fishes between Lake Naka·umi and Miho Bay. Halfbeak, bay sardine, jack mackerel, northern anchovy and Pacific sardine feed on zooplankters and/or phytoplankters; while sea bass feeds on larger plankters and fish. Greelings, grouper, filefish and surfperch forage on shrimps, crabs, amphipods, polychaetes and sea urchins attached on large sea-weeds, and black rockfish on small fish as well, whereas nibbler and siganer graze on epiphytes or large sea-weeds. On the other hand, large crustaceans, molluscs and polychaetes serve as food for bottom feeding fishes like sea bream, goatfish, trunkfish, puffer, river flatfish, etc., and bottom algae and deiritus are consumed by striped mullet. It is generally known that reef fishes feed on various kinds of organisms, while other types of fish, especially pelagic, have relatively simple food habits, as suggested by many workers (e.g., SUYEHIRO, 1942) . It is not surprising, therefore, that our results clearly demonstrate a wide variety of food items eaten by reef fishes, all of which are belonging to the category of phytal organisms. In other words, reef fishes in Miho Bay feed exclusively on phytal organisms, and do not feed on planktonic and/or benthic one. Table 10 represents the food habits of fish in three bodies of water. It emphasizes changes of diet occurring in many fishes from area to area, that are also seen as seasonal variations. Halfbeak, pond smelt, icefish, bay sardine and jack mackerel, for instance, feed restrictedly on zooplankters throughout the year in Lake Shinji·ko and Miho Bay, while they feed not only on zoo· plankters but also on phytal and/or benthic organisms in Lake Naka·umi. In the same way, phytal animals form the principal food items of black and yellow rockfishes and benthic invertabrates constitute a sole food source for river flatfish in Miho Bay, whereas these fishes feed on zooplankters, phytal animals and/or benthic invertebrates in Lake Naka·umi. It is particularlly interesting that in Lake Naka·umi food habits of a majority of fish are varied seasonally, namely from phytal animal feeding to zooplankton feeding, then to benthos 67 H. KAWANABE, Y. T. SAITO T. SuNAGA, I. MAKI and M. AzuMA Table 10 . Comparison of main food items of fishes, as these fishes are inhabiting Lake Shinji-ko (S), Lake Naka-umi (N) or Miho Bay (M).
',"grouped food feeding, and again to phytal animal feeding. All this evidence in combination with the fluctuations of biomass of such food species living in the lake may indicate that fish feed always on the organisms which are most numerous in each season (STEVEN, 1930) .
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Ecology and Biological Production of Lake Naka-umi and Adjacent Regions, 4
On the Signifficance of Euryphagous Habit for Fish Production in Estuarine Water
It is a well known phenomenon that a relatively wide range of fish and invertebrates is characteristic to estuarine brackish water which is accordingly established in many cases as a good fishing ground. As contributing to the creation of conditions leading to such variety and high amount of brackish biota, several favouring factors have been recognized and suggested (e.g. KoRRINGA, 1964; HEDGPETH, 1966) . We may add the significance of the broad food preference of fish in increasing fish production in estuarine brackish environment.
As was me'1tioned in the preceding section, fishes living in Miho Bay have their own restricted food habits. Such a phenomenon has been recognized by many workers. For example, HrA TT and STRASBURG (1960) distinguished coral reef fishes into fifteen categories from their food and feeding habits. The fourteen categories of these were all of restricted food habit and the rest one, omnivorous as these authors named, includes only two species feeding on plankton animals and benthic organisms and the remainder foraging indiscriminately on both animals and algae attached on coral reef. OKUNO (1956) and FusE (1962b) also noticed that each species of rocky reef fishes fed on a definite type of organisms such as pelagial, phytal or benthic. In shorter words, marine fishes can be denoted to have restricted food and feeding habits. In the case of reef fishes, which are usually recognized as omnivorous feeders, if food species of each of them are looked ecologically, it is evidently indicated that these food species belong to a particular category of life, that is, the food is restricted within a definite ecological type of organisms. It seems to be exceptional in marine fishes that a particular stage of a fish feeds simultaneously on organisms of varying ecological types, that is to say, planktonic, benthic or phytal organisms.
Freshwater fishes have been considered, on the other hand, that they have in general very broad food preferences. In rivers, HARTLEY (1948), KA WANABE (1959), MrYADI, KA WANABE et al. (1961) , for instance, described that most fish ate all kinds of planktonic, benthic and nektonic organisms and discussed the effect of the composition and standing stock of food organisms and of the social organization of fish themselves upon the change of fish diet. In an impoundment it was observed that most fish feed on zooplankters in warm season but on benthic animals in cold season (MIURA, 1959) . However, in natural Jakes, it is widely believed that a particular stage of a particular species of fish has its own preferred food items and type of feeding, and incidentally that the fishes can be assigned to several types from their foods and feeding habits (e.g. INANAMI, 1942) . In the present case of fish of Lake Shinji-ko, each species is similarly restricted to certain food items throughout the year, as is shown in the preceeding section. So, it may be concluded that freshwater fishes have naturally their own preferable food items, while, at the same time, they are ascribed to with the ability to change their diet and habitat under varying circumstance. Where environmental conditions are stable and mild, fishes persist on preferred foods and feeding habits; while fishes may change diet and feeding habit from their original states where environmental conditions are vagile or unfavourable.
On the contrary, in Lake Naka-umi, most fishes change their food habits seasonally and even within a season they are actually feeding on broad categories of food organisms. Such a phenomenon was observed also in a Zostera belt by FUSE (1962a) . DARNELL (1958 DARNELL ( , 1961 intensively studied on the food habits of fishes and large invertebrates in an estuarine lake and described that a group of particular size of a particular species of fish often consumed significant amounts of material from several different sources. For example, bay anchovy (Anchoa mitchilli) ate fishes, zooplankters, bottom animals and detritus, and Atlantic croaker (Micropogon undulatus) ate zooplankters, bottom animals and detritus. In his presentation of data, however, DARNELL did not refer to seasonal changes in food habit, and it is not clear whether the fishes were changing their food habits seasonally or they were taking different categories of food items at a time.
From the foregoing arguments it would be inferred that estuarine fishes, comparing with freshwater and marine fishes, change greatly their diets according to season. Moreover, it may be pointed out from the present investigation that a particular fish holds narrower food habit in freshwater and marine environments, while it shows broad food preference when it comes into the brackish or estuarine water. Lake Naka-umi in the present case, or estuarine water in general, although very fertile, is a remarkably unstable habitat. Most organisms inhabiting there, especially lower animals, being influenced much by changing environmental conditions, are not maintaining a definite level of population throughout the year, but, given a favourable condition, explosive population increase may occur in them. Thus, such a mode of life of fish as changing food items in varying circumstance seems to be very well adapted to such features of remarkably unstable environment.
For such euryphagous fishes, food condition may be much better in Lake Naka-umi than in Miho Bay, at least in the warmer season. Biomass of zooplankters are similar between the two bodies of water in spring or autumn, but it is much larger in Lake Naka-umi than in Miho Bay in summer. Biomass of phytal animals estimated from the collection by large cone-net is about 3.3 g-dry weight/m 2 in the former, while it is about 0.92 g-dry weightjm 2 in the latter in spring (HARADA, unpublished) . The migration of many euryphagous
